tingling and reference sensations, and accompanying this is a restoration of discriminating sensibility in skin, joints and muscles.
Joint and muscle sensations seemed to be restored earlier when re-education exercises had been followed, so that all the delay in the reappearance of these functions cannot be ascribed to delayed regeneration of the nerves involved.
Observations upon thermal sensibility have been incomplete, owing to the difficulties encountered by thermal adaptability. Unless the skin was examined under ideal conditions, i.e., always at the same temperature, such varying results were obtained that we gave up the experiments as, owing to the press of routine work, the necessary time was not available.
Finally, as a result of my experience, I have formed the opinion that changes in the end-organs in the skin and deeper tissues hold the secrets of most of the phenomena encountered.
Differing, as they probably do, in their various recovery rates, some perhaps never being restored, and many connected after suture to heterogeneous pathways, we have a double source of error possible. If the distance receptors of our special senses can be specific in their selection of stimuli, why not the various end-organs on the surface of the skin ?
Varying excitabilities and interference effects are possible at the periphery. Dissociation of sensation is possible in the skin. The experiences related and certain histological findings, as yet incomplete, lead to the view that these varied phenomena of regeneration in the sensory nerves may be explained more completely by a full study of the endings rather than by an assumption that certain classes of nerve fibres exist which would modify the conducting pathway in the nervous svstem.
Curare in Man.
By RANYARD WEST, M.D. Introduction.-Since the classical experiments of Claude Bernard [1] and Kolliker [2] curare had been considered to produce its pharmacological action exclusively upon the end-plates of the motor nerves. When the chemistry of curare was subsequently undertaken (Boehm [3] , Lewin [4] , Spath, etc. [5]), the various active principles isolated were classified according to the presence or absence of their peripheral effects. It was .considered unlikely that curare could have a useful place in medicine, in view of the undesirable nature of its action. Curare was indeed used in one or two desperate cases of hydrophobia and tetanus (Hunter [6] ), when it was difficult to choose between paralysis and convulsions, but there appeared no place for it in normal therapeutics. It was not until the electrical properties of the nerve, nerve-ending and muscles came to be studied (Lucas [7] ) that a differential action of this drug was discovered. Recently Bremer, Titeca and Van der Meiren in Brussels, and Hartridge and the author in London, recorded a selective removal of certain rigid conditions in the experimental animal. Bremer, Titeca and Van der Meiren [8, 9, 10, 11, 12] recorded a selective abolition of decerebrate rigidity and of local tetanus in the cat. Hartridge and the author [13] recorded a selective abolition of the tonic, clonic and fibrillary fits of dogs suffering from parathyroid tetany, and suggested a number of possible sites a lesion of which might produce this effect. What emerged from our work was that tetany in the dog could be abolished by a dose of curare which was only half of the minimum dose required to produce signs of paresis. A dog so treated would pass from the violent, continuous convulsions of tetany into an apparently normal state and would so remain for some hours.
At the time this work was undertaken, I was engaged in an investigation of the neurological mechanism involved in tetany, and the possible association of tetany with certain other diseases of the central nervous system suggested to me a trial of 41 curare in other conditions. The margin of dosage in the dog seemed to me to justify the cautious trial of the drug in man.
Method of administration.-The curare used in this series of cases was given to me by Sir Charles Sherrington, who obtained it from South America some thirty years ago. It was a resinous mass of the consistency of hard toffee, and was incompletely soluble in water. Messrs. Burroughs Wellcome filtered it and sterilized it by autoclaving, and supplied me with the drug in ampoules of suitable strength. Doses corresponding to from 2 to 20 milligrammes of the original curare were the final quantities used. The drug was given hypodermically. Thirty patients have been treated.' Symptoms and signs.-For about ten minutes after injection no symptoms are recorded. At the end of this period, or between it and thirty minutes after the injection, headache and slight giddiness were described by most patients. These symptoms were aggravated on standing. They were found invariably to be associated with a fall of systolic blood-pressure of some 20 millimetres of mercury. This could be counteracted and the headache entirely relieved by administering 5 or 10 minims of adrenalin with or shortly after the curare injection. The headache was found to vary directly with the fall in blood-pressure. Accompanying this fall, and commensurate with it, was a fall in l)ulse-rate, the pulse frequently reaching 60 or a lower figure in patients whose normal was about 80. LIn the dog, extreme slowing of the heart-rate, with extrasystoles and marked sinus arrhythmia occur.] With the giddiness a non-persistent lateral nystagmus could be elicited in some cases on lateral fixation of the eyes. In the cases in which the giddiness was most marked, an irregular ataxia was noted and these patients would describe their condition as being " stupid " or " fuddled." No other abnormalities of the central nervous system were detected. There was a tendency for all these symptoms to diminish as treatment was continued, but in the earlier stages the palpitations and discomfort of adrenalin were preferred to the headache and giddiness caused by curare.
Observations on rigidity.-Observations on muscular rigidity were divided into two groups: (1) General change in rigidity, including general clinical observations, the patient's ability to perform movements, his symptoms and the observations of the nursing staff. (2) Specific measurements of changes in rigidity of certain muscles.
Rigidity or spasticity involving the flexors of the elbow or of the knee was chosen for measurement whenever possible, and in these cases I used a simple apparatus designed for me by Professor Hartridge, an illustration of which is given. It consists of a wooden board 18 or 20 in. long and 3 or 4 in. wide to which is hinged a similar board 14 in. long. The hinge is 4 or 5 in. from one end of the first board. In the case of the knee this latter is strapped along the extensor surface of the thigh so that the hinge lies over the knee-joint with the patient sitting in a chair. The second board will lie along the dependent lower leg. Extension is applied by means of a spring balance tied to the ankle and the force required to produce a given extension (which is most readily measured by a set square of appropriate angle inserted between the two boards) is measured in pounds. Care is taken to take the same time over the movement of extension on each occasion. In cases of spastic paraplegia or hemiple?ia the initial movement registers a high tension, in view of the phenomenon of ' clasp knife" rigidity. In extrapyramidal rigidity there is at first a bewildering irregularity in the degree of rigidity, but it is surprising how this settles down if rapid rhythmical movements of extension and flexion are made. The strength of the spring balance and the proportions of the wooden instrument can be altered to suit the requirements of the case.
Diseases studied.-As curare in safe and controlled dosage is a new drug in medicine, I am trying it in a wide series of cases. In this paper, I wish to present the results in a preliminary series of seventeen patients, including two cases of epilepsy, five of rigidity due to pyramidal lesions, and five patients suffering from rigidity of the Parkinsonian type. The remainder comprise certain positive results among a variety of investigations suggested by various hypotheses of the action of curare.
Epilepsy.--The results in epilepsy have hitherto been entirely negative, and in view of one critical observation, I have for the time being abandoned curare in these cases. This critical observation was on a patient who, for months, had suffered five or six fits during each night between 8 p.m. and 8 a.m. Curare was given hypodermically each evening and as it made no difference to the frequency or character of the attacks, the dose was gradually increased. Finally, a point was reached at which the patient complained that half an hour after his injection his neck muscles were so weak that he was unable to lift his head from the pillow. I examined him when he was in this condition and found a considerable difference in the power of various muscles. He felt not the slightest embarrassment to respiration and this confirmed observations made on dogs. His heart, though slow, was regular. The flexor muscles of the neck were definitely weak. The patient could rotate his head but could not lift it. Muscular power in the limbs appeared normal. While I was moving his right arm about the limb began to jerk spontaneously and a Jacksonian fit spread to the face and became generalized. If higher dosage becomes possible, however, I propose to investigate selected cases of epilepsy further.
Pyramidal disease (hemiplegia, paraplegia).
Case L.-A case of paraplegia in flexion, due to syphilitic myelitis of seven years' standing, with a very severe and constant flexor contraction of both legs at the knee. A much less severe degree of flexion spasm occurred at the hips. The spasm had been present without intermission, other than momentary-for instance, in a hot bath-for eight months.
First observations.-Passive extension of left and right knee-joints was possible to about thirty degrees from full extension. Active extension was possible to a less degree. Four milligrammes of curare extract were administered hypodermically. After ten minutes a little giddiness was felt by the patient. After twenty mninutes the patient declared her legs to be "looser." The right knee could now be extended to ten degrees short of full e-xtension, the left a little short of this. The patient was able to walk with the assistance of a stick in a way which was not possible before. After twenty-four hours the legs were still observed to be " looser " by the patient, the ward sister and the masseuse. After fortyeight hours the legs were stiff again and declared by the patient to be " worse than ever." Five subsequent injections of approximately the same dose were each followed by decreased rigidity for from twenty to forty-eight hours. On the nineteenth day of treatment and on the occasion of the seventh injection, the apparatus described above was introduced. Extension of the left leg to thirty degrees from full extension required a force of 30 lb. (an average of six readings) before the injection, and 8 lb. (an average of six readings) after the injection (Table I) . This patient improved considerably on injections of curare two or three times a week. Removal of curare for three days led to an increase in spasticity. This patient was troubled with giddiness following the injection of curare only when she was standing or sitting. Observations of blood-pressure gave a reading of 140/82 before curare, and 130/80 forty minutes after the injection was given (Tables II and III) Case 11.-A case of vascular hemiplegia five months previously occurring in a woman aged 45. The patient was unable to walk, the left leg was spastic in extension; the left arm had very slight flexion spasticity, but was still very weak. Leg-flexion to thirty degrees from full extension required a force of 16 lb. on the left side, and 8 lb. on the right side, this latter being due to the weight of the limb. Eight milligrammes of curare extract were given as an initial dose. Forty-five minutes later the patient complained of a headache, and said that her paralysed arm "felt very light." Ten minutes later a force of 11 lb. was required to flex the left leg, 8 lb. being still required for the right. The patient moved her leg more readily than previously. She was much troubled by headache, and said that she felt "muddled," but she soon went to sleep. Forty-eight hours later the force required for
flexion of the left leg was 18 lb., that for the right being 10 lb. Six subsequent observations with the spring balance showed similar results. Within three weeks from the commencement of treatment with curare a definite improvement from her previously static condition was noted; she walked better, and could turn herself over in bed from shortly after the time the injections started. Improvement was noted until the injections were stopped, when walking was definitely worse. She improved three days after recommencing the injections. After individual injections headache and giddiness oocurred from twenty to forty minutes after administration of the drug. On standing, at the height of the giddiness, a general ataxia was noted. The cardio-vascular system of this patient was more thoroughly investigated than in Case I. The initial blood-pressure was 125/60. Forty-five minutes after curare it was 110/60. The pulse-rate had fallen from 108 to 90. As treatment continued there was a tendency for lower blood-pressure levels to be obtained, but on each occasion a fall of systolic pressure occurred at the time of the giddiness and headache, and this fall was accompanied by a fall in pulse-rate. On adding 20 minims of adrenalin to the injection, the blood-pressure rose in five minutes from 118/78 to 132/90, and in fifteen minutes to 170/90 (Table IV) .
Palpitations and slight headache occurred, but there was not a trace of giddiness. A quarter of an hour later the blood-pressure had fallen to 126/80. Subsequent reduction of the dose of adrenalin to 5 or 10 minims enabled me to keep the blood-pressure comparatively constant and to avoid all headache and giddiness, though there was usually some palpitation. Case III.-Left-sided vascular hemiplegia of four years' duration in a woman aged about 45. The arm was in considerable rigidity, passive extension could move it only to within ten degrees of full extension. The hand was flexed to ninety degrees on the forearm and the fingers were adducted. It was quite impossible to extend the fingers passively, though the patient said that they became relaxed when she yawned. The extension of the left forearm on the arm required a force of 11 lb., while the same movement on the right side required only 3 lb. The blood-pressure was 138/90, the pulse-rate 76. Six milligrammes of curare were given hypodermically. After forty minutes the left arm could be extended with a force of 6 lb., the right requiring 4 lb. The blood-pressure was 128/90, the pulse-rate 70. A second injection of the same quantity was given. Ten minutes later extension of the left arm required a force of 8 lb. and 40 minutes later one of 4 lb. The blood-pressure was 132/80, the pulserate 64. The fingers could be extended passively but not actively.
Case IV.-Right-sided hemiplegic contraction, lasting since birth, in a girl aged 13. Spontaneous athetoid movements occurred from time to time and the arm would take up unusual postures sometimes for a considerable period. Curare in increasing doses up to 12 milligrammes was given and it was not until this dosage was reached that symptoms were noticed. The injection was followed by nystagmus on fixing the eyes to the left. There was no diplopia. The child was a little giddy on walking, the arm hung almost flaccid by the side. Passive flexion encountered no resistance, extension was met by a temporary clasp-knife rigidity, which gave way to allow full extension in a manner which had not been possible before. The first dose in this case produced a marked fall in blood-pressure from 120/60 (pulse 74) to 94/6 (pulse 60) and this hypotension remained for over twelve hours. Four days later the blood-pressure was 122/64 and the pulse 84. Cardiac extrasystoles occurred when the pulse-rate was at its lowest. Case V.-Spastic paraplegia from disseminated sclerosis of long standing. The condition was one of paraplegia in flexion with a great deal of adduction spasm. Injections of curare produced very varying results on this patient, but at no time was the reduction of spasticity very obvious. The best record was a reduction of from 14 lb. to 8 lb. in the force required to separate the knees by 6 in. In the former case a force of 6 lb. was required to keep the knees separate, and in the latter 5 lb. It was impossible to place much reliance on the figures obtained. The patient's subjective improvement is to be accepted with caution.
Extrapyramidal disease, Parkinsonian rigidity. Case I.: A case of stationary chronic encephalitis with a well-marked tremor rigidity syndrome. The patient was a man aged 24 years. The tremor was more marked than the rigidity. The left leg shook violently from time to time. This was the first case of other than desperate illness in which I gave curare. The drug was started in minute doses, and it was not until 7 milligrammes were given that definite symptoms appeared. Twenty-five minutes after this dose the rigidity in the arms was almost abolished, but the tremor was increased in ainplitude. The patient mentioned a sensation of pins and needles in the palm of the left hand, spreading upwards to the elbow. Rigidity remained in abeyance for two and a half hours. With larger doses headache was noticed. 13 milligrammes produced a sensation of slight weakness in the legs. The effective dose for the removal of rigidity was ultimately found to be between 5 and 7 milligrammes. This patient found hyoscine given hypodermically to be his best relief, in view of tremor, rather than rigidity, being his chief disablement.
Case II.-An established case of Parkinsonian rigidity in a woman aged 59. This patient's disease had reached a disabling stage, she was unable to walk unsupported, had not been able to write a letter for six months and was unable to turn in bed at the time treatment commenced. "Cogwheel" rigidity was considerable and a slight pill-rolling tremor was present. Twelve milligrammes was the minimum effective dose. Ten minutes after injection the rigidity in the arms was reduced, but the tremor remained; there was no apparent weakness. After half an hour the patient was able to walk, though very poorly and with much assistance. Reduction of leg rigidity was apparent at this time. Forty minutes after the injection there was some return of rigidity. On the next day 12 milligrammes of curare were combined with 1/100th grain of hyoscine by mouth. Subsequently the patient walked unsupported but with a tendency to propulsion. On this occasion improvement was maintained for a longer period. There was no doubt about the improvement in walking on the subsequent day, but the patielnt had been transferred from hyoscine by mouth to hyoscine hypodermically, and this rendered the significance of her improvement uncertain. She was now kept on hyoscine hypodermically, and subsequent experiments with curare were made in addition to this. Days on which curare was given were reported as better walking days by the massage department. The patient improved steadily, becoming able to walk alone and to write letters. She ultimately regarded hyoscine alone as being as helpful to her as hyoscine with curare, but there was no doubt about the relaxation which curare gave her in the earlier stages of treatment.
Case III.-A post-encephalitic aged 27. A case with moderate tremor and slight rigidity and also with oculo-gyral and static crises. Cogwheel rigidity of the right leg was found suitable for measurement. The patient was placed on his face and the force required to flex the extended lower leg at a given speed was measured. Constant readings were not obtained but an average of the readings was 10 lb. Fourteen milligrammes of curare were given, and one hour later an additional 6 milligrammes. Ten minutes after the second injection renewed measurements gave readings averaging 6 lb. for the same movement of the leg. The blood-pressure had fallen from 130 systolic to 104 systolic, the patient walked better with a longer stride and with an easier movement. Three days later 20 milligrammes of curare again improved his movement and lessened his rigidity for some hours. The patient had not been on adequate treatment and subsequent replacement of curare by hyoscine and belladonna led to a further improvement in walking.
Case IV.-A youth, aged 18, with a history of acute encephalitis in 1924 and rigidity of arms and legs from 1929 to 1931. The patient has advanced-and advancing-Parkinsonism and has had large doses of hyoscine, balladonna and stramonium without much improvement resulting. At 3.30 on one afternoon his walking was tested and his rigidity measured (Table I, E4) . At 3.35 8 milligrammes of curare was given. At 3.55 he rose quickly from his chair and walked across the room swinging his arms in a way quite different from his previous performance. Measurement of rigidity showed a decrease (Table I, E4) . He was sent home on his usual treatment. A week later his mother reported that he had dressed himself and had washed up the tea-things throughout the week, things which he had not done for many months previously. On the strength of this improvement the boy was admitted to hospital and given daily injections of curare. The first excellent results were not maintained however, and after some weeks in which he became very depressed and suffered from increasing oculo-gyral and static crises, he was found to do better on stramonium than on curare. Stramonium improved him for a short time only however, and was in its turn eclipsed by hyoscine. This then proved to be one of those cases which respond excellently to a standard treatment of chronic encephalitis, but only do so for a short time. Curare, in the form in which I was using it, appeared to have taken its place amongst these treatments.
The marked vascular hypotonia resulting from curare in this case is shown in Table 2 , E4.
Table IV (Control 2) shows the subsequent response to adrenalin, which was delayed and poor, and in marked contrast to that of a normal individual.
Curare in other conditions.-(1) " Causalgia" (?)-A case not unfamiliar in type, of pain down the left arm and in the palm and fingers of the left hand, with " pins and needles," and tenderness at the root of the neck " for years." There had been little relief with thyroid extract, bromide mixtures and radiant heat therapy. There was no apparent vascular spasm. The patient was a woman aged 57. Four milligrammes of curare partially removed the pain and parmsthesia in fifteen minutes and both were absent after thirty minutes. The patient volunteered that she could move her fingers about better. A fall in blood-pressure and pulse-rate accompanied the improvement, which lasted one and a half hours. A second experiment is shown in the following There was total relief of pain for two hours, and a dull ache only for a day. The patient was used to severe pain.
(2) Spasm of the orbicularis oculi, of intermittent but daily occurrence was relieved for five days following one injection of curare. Subsequent injections had effects for shorter periods.
(3) Arterial hypertension with arterio-sclerosis.-Two cases with systolic pressures of 270 and 280 mm. Hg respectively. Both failed to respond to curare by a fall in pressure. Instead, both underwent a rise of arterial pressure of from 10 to 16 mm during the fifteen minutes after injection. It would not then appear probable that falls in blood-pressure are due to cardiac weakness.
The possibilities of curare therapeutically.-A forecast on this subject demands a survey of a number of aspects of a most interesting problem. The first of these involves an answer to the question " What is curare ? " Curare (or " urali," to give it the best known of its many alternative names) is a resinous arrow-head poison which kills by muscular paralysis and consequent asphyxia. It occurs under various names in many wild areas of the world, but the best known of these-are the Amazon basin, the Orinoco basin and Guiana; and it is only from these areas that the specimens in the Royal Botanical Gardens come. It is a matter of interest to learn that Sir Walter Raleigh [14] described the action of the poison and hoped to find an antidote.
In the first half of last centurv Humboldt [15] , Waterton [16] and the Schomburgks [17, 181 saw the poison prepared by evaporation and mixture of plant extracts and it was Sir Robert Schomburgk who identified the chief plant ingredient as a member of the strychnos species to which he gave the name Strychnos toxifera.
In 1897 Quelch [19] recorded the preparation and the ingredients of the mixture as described by Waterton and Schomburgk and compared them with his own observations in the same areas of the Kanuku mountains of Guiana. He found that from three to eight plants entered the brew. The majority of the plants were poisonous, and in one curare four plants were apparently of the strychnos species. But the most constant ingredient of the varied brews was the bark of the ligneous vine, Strychnos toxifera.
The black resin of the curare is put up in various ways for transit and protection; notably in gourds containing some two ounces, in earthenware pots of varying sizes and in bamboo sticks. It is said that these varying vehicles are related to varying strengths of curare. Boehm [31 has described three separate alkaloids as being present in "pot" curare, two further ones in " tube " curare and two, different again, in " gourd " or " calabash " curare. These vary very much in their paralysing properties, and at least one alkaloid-curine-is lacking in paralysing power in its naturally occurring form (Spath, etc. [5] ).
But while various curares have various strengths of paralytic action, Prof. Hartridge and I found only two specimens out of seven to possess the power of removing tetany in the dog, without causing paralysis. It is one of these two successful specimens which has the action I have just described in man.
The second question before us then is: Does curare contain a second active principle for the removal of these rigid states ? Such a second substance might act as a central depressant or might still act peripherally but in some way selectively.
I thought that possibly some light might be thrown on this matter by employing one of the synthetic preparations of quaternary ammonium bases, which have a curare-like action in regard to paralysis. I used octyl-trimethyl ammonium iodide, very kindly prepared for me by the Wellcome Physiological Research Institute according to the formula of Dr. Ing, who has recently described the action of this base [20] . It has unfortunately been impossible to carry these tests very far. The drug caused severe vomiting and prostration in the dog and it was impossible to press the dosage to the point of obtaining any specific pharmacological effect. Small ascending doses have been given to man, but these again produced nausea and had to be abandoned.
The question of an action of curare at the periphery, which is selective in its removal of these varied forms of rigidity, and also of the clonic and the tonic states of tetany in the dog, is both an interesting and a difficult one. In the case of decerebrate rigidity in the cat, Bremer and his colleagues think that curare produces its selective action by affecting more readily nerve-endings which are continuously in action than those which are resting. These authors cite the Wedensky phenomenon in which partial narcosis will permit the passage of one electrical stimulus of threshold strength, but inhibits succeeding stimuli. They found that with curarization of a degree which diminished tone but left the tendon reflexes intact, the muscle responded fully to isolated stimuli, but when repeated stimulation reached a certain frequency-which might be quite low-the muscle response " showed the sinking down typical of Wedensky inhibition." They suggest that " the tonic impulses, continuously arriving at the neuromuscular junctions of the fibres engaged in postural tone, are similarly blocked" by weak curare. Dr. Bremer thinks that the selective removal of tetany in dogs, which Hartridge and I have described, can be explained along similar lines. There are, however, difficulties in accepting such an explanation, particularly in view of the removal of the short-duration, clonic contractions which are a common feature of dogs in tetany, and even. more in the fact that these are removed in doses which leave intact the power of normal voluntary movements, such as walking.
In the event of our being forced to regard this selective action of curare as peripheral, certain possibilities call for consideration.
In the first place, there calls for elimination the possibility of afferent impulses from the periphery being affected. For all these rigid states, including tetany [21] , are modified by deafferentation. It must be noted, however, that Mathews [22] finds no modification in the ascending discharge from the muscle spindle resulting from curarization in any doses inadequate to cause paralysis. Secondly, there is the possibility of the myoneural junction being a more selective apparatus than it is usually considered to be. I have in mind a structure upon which curare could actually act selectively, removing discharges of certain electrical patterns, while allowing others to pass. Dale and Gaddum [24] have shown with great clearness that stimulation of the nerves to the blood-vessels of the tongue, by the local production of acetyl choline, can cause the contraction of this organ when its motor innervation has been removed. If such an action is upon the remaining myoneural junctions tas it seems it may be) these would appear to have become sensitized by denervation to the peculiar form of stimulation presented. Whether some such mechanism could involve the autonomic nervous system as offering to these pathological rigidities a contribution which is specifically removed by an action of curare on the myoneural junction, is entirely speculative. But the relationship of curare-or rather of the active principles which it contains-to the autonomic system deserves investigation. The next step in the elucidation of the pharmacological problem is, I think, a renewed attempt to separate the various constituents of curare. The approach is twofold: by obtaining the ingredient plants separately and assaying them, and by chemical analysis of the final product as it reaches this country. I am glad to say that investigations along both these lines are already in progress.
From the therapeutic point of view this communication is preliminary and tentative. The rigidity-reducing-or " lissive 1-agent is apparently absent or inadequately present in some samples, and there is still difficulty in guaranteeing supplies of suitable curare. There are, however, all too few drugs with lissive properties, and it appears worth while exploring this somewhat intricate new one. It is hardly necessary to issue a warning against the rough and ready trial of unstandardized preparations in which the presence and the range of dosage of the lissive factor have not been determined. Hitherto I have found the dog the best subject for standardization of the various curares I have recently tried.
From the pharmacological aspect, we have in curare a drug which presents new subtleties for study, and from the point of view of neurological theory much of interest depends on whether the selective action described proves to be central or peripheral in its site.
SUMMARY.
(1) A specimen of curare has been administered, as a sterilized hypodermic injection, to man in thirty cases. Seventeen cases are here reported.
(2) In doses which produce no detectable signs of weakness of voluntary muscular power, a definite, measurable reduction in the muscular rigidity resulting from diseases of the pyramidal and the extrapyramidal motor systems is recorded. Rigidity became lessened in from ten to forty minutes after administration of the drug and this reduction lasted for from two to forty-eight hours.
(3) Clinical improvement coincided with the registrable changes, and massage and physical exercises were facilitated while the patients were under the influence of the drug.
(4) Certain other events are recorded. This curare produced a fall in blood-pressure and in pulse-rate, accompanied by headache and giddiness, coincidentally with its reduction of muscular rigidity. These events were prevented by an adequate injection of adrenalin with the curare. Adrenalin did not appear to modify the "lissive" action of the drug.
(5) The actions described appear to forecast a place for curare, or for one or more of its derivatives, in therapeutics. Opportunity has not occurred for a trial of curare in tetanus, hydrophobia or strychnine poisoning.
(6) Certain theoretical aspects of the action of curare are considered, and the fact that it is not a unity, or even of constant composition, emphasized.
(7) A need of further chemical and physiological assay of curare is stressed.
